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ABSTRACT
Objective: We analyzed the histologic and immunohistochemical changes in the endometrial leuko-
cytic subpopulations to determine which of them are characteristic of chronic endometritis.
Results: Endometrial biopsies from 25 cases ofchronic endometritis and 35 controls were studied.
Characteristic morphologic findings included the presence of a plasma cell infiltrate, and a promi-
nent, albeit non-specific, lymphocytic infiltrate in all patients with endometritis. A neutrophilic
infiltrate was also noted in 90% of the patients. Other non-specific histologic findings included
occasional prominent lymphoid aggregates, stromal edema, hemorrhage, and necrosis and cystic
dilation of some glands in endometria of patients with chronic endometritis. Endometrial immune
cells were investigated immunohistochemically using antibodies to CD3 (pan-T), CD20 (pan-B,
L26), and Ham-56 (macrophage). In control patients, endometrial immune cells were predomi-
nantly composed ofCD3 and Ham-56 positive cells. CD20 positive cells comprised <2% ofimmune
cells in control patients [mean: <2 cells/high power field (HPF)]. Large numbers ofCD20 and CD3
lymphocytes were seen in endometria of patients with chronic endometritis. A semiquantitative
analysis showed that the numbers of CD20 and CD3 positive cells in patients with chronic endo-
metritis were increased 50- and 3-fold, respectively, when compared to those of control patients
(mean B cells: 49 vs. 2 cells/HPF; mean T cells: 149 vs. 45 cells/HPF). CD20 positive cells were
predominantly seen in subepithelial and periglandular aggregates. CD3 positive cells had a pre-
dominant stromal distribution and an occasional intra- or subepithelial localization. There was no
difference in the number and distribution of Ham-56 positive cells in patients with or without
endometritis.
Conclusions: These findings suggest that CD20 cells may have a significant role in the pathogen-
esis of chronic endometritis and that immunostaining for B and T lymphocytes could be used in
confirming the diagnosis of endometritis or in diagnosing subclinical or progressing endometritis in
which plasma cells could not be detected or are rarely identified. Infect. Dis. Obstet. Gynecol.
4:287-293, 1996. (C) 1997 Wiley-I,iss, Inc.
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ince first described by Hitschman and Adler,
the presence of plasma cells in the endometrial
stroma has been considered the hallmark for the
histologic diagnosis of chronic endometritis. 1-1 Al-
though characteristic nuclear and cytoplasmic fea-
tures for plasma cells are well known, the search for
them in endometrial stroma can be tedious in a
large number of cases. Plasma cells may be ob-
scured or mimicked by other cells. Macrophages
and other stromal cells can occasionally be mis-
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identified as plasma cells, particularly when they
have an eccentrically located nucleus or a perinu-
clear halo. Chronic endometritis, occurring in the
late secretory phase of the menstrual cycle, can
occasionally be missed in a background of a pro-
nounced predecidual reaction and an abundant
lymphocytic infiltrate, which might hamper the
search for plasma cells. In addition, the finding of
occasional plasma cells in late menstrual and pro-
liferative normal cyclic endometria casts some
doubt in regard to the clinical significance of their
presence.6,7,9
Attempts to correlate stromal acute and chronic
inflammatory infiltrate, lymphoid follicles, stromal
edema, and necrosis with chronic endometritis
have been for the most part unfruitful.4-6,8 It has
generally been accepted that the presence of lym-
phocytes and/or neutrophils in the endometrium is
neither specific nor important. The degree of
chronic inflammation and lymphoid aggregates in
particular is reported to be so common as to be
considered normal findings in endometrial biop-
sies.lO, 11
In this study, we tested the hypothesis that the
endometrium of women with chronic endometritis
differs immunologically from that of patients with
other conditions. Endometrial plasma cells, neutro-
phils, T and B lymphocytes, and macrophages were
analyzed quantitatively and qualitatively in endo-
metrial biopsies from patients with and without
chronic endometritis.
MATERIALS AND METHODS
Tissues and Patient Demographics
Endometrial tissue from 60 patients treated at the
University of Kansas Medical Center was used in
this study. Twenty-five cases exhibited the char-
acteristic histologic features of chronic endometri-
tis, as described below. The mean age of these
patients was 37.4 years (range 18-92 years). Eigh-
teen patients were white, 4 African American, and
3 of other races. Clinically, 92% of cases (23/25)
presented with irregular vaginal bleeding. One of
the remaining 2 patients presented for fertility
workup and the other for pelvic pain. The control
group included 35 patients. Their mean age was
40.4 years (range 20-81 years). Of these patients,
25 were white, 9 African American, and American
Indian. Similar to the chronic endometritis group,
the majority of the control group (71%, 25 cases)
presented with irregular vaginal bleeding. Five pa-
tients had endometrial biopsies for fertility workup
and one for amenorrhea. The clinical picture was
not known for 4 patients.
Immunoperoxidase Staining
Surgical specimens, fixed in 10% neutral buffered
formalin and embedded in paraffin, were sectioned
and stained with hematoxylin-eosin (HLE). Immu-
noperoxidase staining was performed using a la-
beled strepavidin-biotin peroxidase technique.
Monoclonal antibodies used were directed against
T lymphocytes (anti-CD3, 1:100), B lymphocytes
(anti-CD20, L26, 1:25), and macrophages (Ham-56,
1:25) (Dako, Carpinteria, CA).
Briefly, the sections were deparaffinized in xy-
lene and rehydrated in alcohol, followed by block-
age of endogenous peroxide by incubation with
0.3% hydrogen peroxidase for 30 min. The primary
antibody was applied to sections for 30 min, fol-
lowed by incubation with biotinylated anti-
immunoglobulin. Enzymatic treatment with 0.04%
pepsin (10 min at 37C) and 0.1% proteinase K (10
min at 37C) was performed on the slides stained
for CD3 and Ham-56, respectively. For color de-
velopment, diaminobenzidine-hydrogen peroxide
was used, creating a brown reaction product. He-
matoxylin was used as a counterstain.
RESULTS
Morphologic Findings
Histologic findings in patients with chronic endo-
metritis are summarized in Table 1. The endome-
trial glandular epithelium was proliferative in 4 pa-
tients, secretory in 5 patients, and indeterminate in
16 patients. A consistent feature was a prominent
lymphoplasmacytic infiltrate in all cases of endo-
metritis (Fig. 1A, B). The degree of plasma infil-
trate varied considerably from one case to another.
The mean plasma cell infiltrate was 26 cells/high
power field (HPF) with a range of 2-95 cells/HPF.
Plasma cells could be found randomly distributed
throughout the endometrial stroma, but were
mostly seen close to the surface epithelium and in
close proximity to endometrial glands and blood
vessels. None of the control endometria had
plasma cell infiltrate. Lymphocytes were seen scat-
tered throughout the endometrial stroma of all
cases studied. Their distribution was neither spe-
cific nor different from that of control patients. Oc-
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Fig. I. Representative endometria of two patients with chronic endometritis demonstrating the characteristic histologic
features with abundant plasma cell infiltrate in the stroma (.), dense stromal chronic inflammation with prominent lymphoid
aggregates (B), submucosal acute inflammatory infiltrate ((2), and occasional stromal hemorrhage and edema (13). H&E. x40
(A); x I0 (B,D); x20 (C).
casionally, prominent stromal lymphoid aggregates
were noted in some patients with and without en-
dometritis (Fig. 1B). Although lymphoid aggre-
gates tended to be slightly larger in patients with
endometritis, this finding was neither specific nor
reliable. A stromal neutrophilic infiltrate was simi-
larly found in 100% of patients with endometritis
(Fig. 1C). The mean number of the endometrial
neutrophils in patients with endometritis was
higher than that of endometria from control pa-
tients [43 cells/HPF (range 7-98) vs. 13 cells HPF
(range 1-80)]. Endometria in the secretory phase
had slightly higher numbers of neutrophils com-
pared to those in the proliferative phase [14 cells/
HPF (range 1-74) vs. 9 cells/HPF (range 1-80)]. In
contrast to lymphocytes, the neutrophilic infiltrate
was only focal and sparse. It invariably involved the
glandular and surface epithelium and the surround-
ing subcpithelial stroma. Neutrophils were fre-
quently seen within the surface epithelium form-
ing microabscesses. Occasionally, a focal neutro-
philic exudate was noted within the lumina.
The prevalence of edema, hemorrhage, and ne-
crosis was also studied in the endometrial stroma of
patients with endometritis. While superficial stro-
mal edema was present in 90% of samples, stromal
hemorrhage and necrosis were only noted in 40 and
7% of samples from patients with chronic endome-
tritis, respectively (Fig. 1D, Table 1). Occasional
cystic dilation of the glands was also seen in 10
cases (Table 1).
Immunologic Findings
At the immunologic level, there was a significant
difference in the number and distribution of endo-
metrial leukocytes between patients with and with-
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TABLE I. Summary of the histologic features of
chronic endometritis
No. of patients
with changes in
Stroma Glands
Stromal changes
Edema 21
Hemorrhage 12
Necrosis 3
Lymphoid aggregates 9
Phase
Proliferative
Secretory
Indeterminate
Leukocytic infiltrate
Plasma cells 25
Lymphocytes 25
Neutrophils 25
Cystic dilation of glands
out endometritis. In control patients, endometrial
leukocytes were almost entirely composed of CD3
and Ham-56 positive cells (Fig. 2). CD3 and Ham-
56 positive cells were primarily localized in the
stroma with an occasional intra- and subepithelial
localization. CD20 positive cells were either totally
absent or rarely seen in those patients and consis-
tently represented <2% of endometrial leukocytes.
Endometria of chronic endometritis patients
demonstrated a significant increase in the numbers
of CD3 and CD20 positive cells (Fig. 2). A semi-
quantitative analysis showed that the number of
CD3 positive cells in the chronic endometritis pa-
tients was 3 times that of the control patients [149
cells/HPF (range 50-247) vs. 45 cells/HPF (range
8-129)]. The CD20 positive cells showed the most
significant increase of 50 times, compared to those
of controls [49 cells/HPF (range 7-112) vs. 2 cells/
HPF (range 0-2)] (Fig. 2). The distribution ofCD3
positive cells in chronic endometritis patients was
similar to that of control patients, which was pre-
dominantly stromal (Fig. 3C,D). CD20 positive
cells were mostly seen in subepithelial and peri-
glandular aggregates (Fig. 3A,B). Occasional indi-
vidual CD20 positive cells were also noted scat-
tered throughout the stroma. A slight increase in
the number of Ham-56 positive cells was seen in
endometritis patients [38 cells/HPF (range 11-87)
in patients with chronic endometritis vs. 31 cells/
HPF (range 14-67) in controls]. However, their pri-
mary stromal distribution remained similar to that
of control patients (Fig. 4).
LL 140 control
n ilendmetritis I 120 .........
CD3 CD20 HAMS6 PMNs
Fig. 2. Histogram comparing the mean number of endo-
metrial CD3, CD20 Ham-56 positive and neutrophils/HPF
in control patients and in patients with endometritis.
DISCUSSION
The results of this study indicate that there are
apparent immunologic differences at the endome-
trial level between women with and without endo-
metritis. Changes in proportions and numbers of
endometrial leukocyte subpopulations were no-
ticed, when compared with those of controls. Im-
mune cells in the normal endometrium are pre-
dominantly T cells (CD3) and macrophages (Ham-
56) with occasional neutrophils and near total
absence of B lymphocytes (CD20). Our results are
in agreement with those previously reported, in
which B lymphocytes comprised <2% of the endo-
metrial leukocytes in control patients, le-19 Variable
numbers of neutrophils were scattered throughout.
The immune cells were primarily localized in the
endometrial stroma with rare intraepithelial and
subepithelial accumulation of occasional T cells
and macrophages. In patients with chronic endo-
metritis, in addition to the presence of plasma cells,
a significant finding was the marked increase in the
number of B lymphocytes, which was consistently
present in all patients. Furthermore, T cells and
neutrophils showed a considerable increase in their
numbers in endometritis patients, while macro-
phages were only slightly increased.
This study confirms the previously reported his-
tologic features of chronic endometritis, including a
prominent lymphoplasmacytic infiltrate in the endo-
metrial stroma.1-1 A focal but significant sub- and
intraepithelial acute inflammatory infiltrate was
also seen in the majority of cases with endometritis.
Although lymphoid aggregates were repeatedly de-
tected in most cases of endometritis, our results
confirmed the previously reported data that there is
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Fig. 3. A,B: Immunostaining for CD20 (L26, pan-B cell marker) positive cells in two representative patients with chronic
endometritis. The stroma is focally infiltrated by positively stained CD20 positive cells that are predominantly arranged in
aggregates. C,D: Immunostaining for CD3 (pan-T cell marker) positive cells in two representative patients with chronic
endometritis. The CD3 positive cells are primarily localized in stroma in either aggregates or diffusely.
no significant correlation between lymphoid aggre-
gates and the diagnosis of chronic endometritis. 1,11
Traditionally, the presence of an unspecified
number of plasma cells in the endometrial stroma is
used by pathologists for the diagnosis of chronic
endometritis.1-8, In this study, the presence of at
least 2 plasma cells was the minimum requirement
for the diagnosis of endometritis. Several investi-
gators have emphasized the shortcomings of such
limited criteria and have urged further evalua-
tion.6,7,9 To the best of our knowledge, the rela-
tionship between B lymphocytes and endometritis
has never been addressed. B cells are the precur-
sors of the antibody-producing plasma cells. Two
populations of lymphocytes are usually needed in
an antibody response: helper T lymphocytes and B
lymphocytes. The increase in B and T cell num-
bers under such circumstances is not surprising.
Their proliferation may result from the antigenic
stimulation exerted by the different organisms in-
vading the endometrium and thus may represent
the expression of a specific immune response di-
rected against those organisms. An attempt to cor-
relate the microbial type was not performed in this
study. Kiviat et al.9 have recently shown that the
presence of low numbers of plasma cells in the
endometrium had a low specificity for predicting
the diagnosis of upper genital tract infection or lap-
aroscopic salpingitis. The specificity and sensitivity
of an accurate histologic diagnosis were signifi-
cantly increased by the concurrent presence of 5 or
more neutrophils within the endometrial surface
and or more plasma cells per x 120 field of tissue.9
The increased number of immune cells in
chronic endometritis provides a host of clinically
important implications. Immune cells can provide a
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Fig. 4. Immunostaining for Ham-56 (macrophage marker) positive cells in a representative patient with chronic endometritis.
Many stromal cells with the characteristic dendritic morphology of macrophages show strong cytoplasmic staining with
Ham-56. The glandular epithelium showed a strong luminal staining pattern for Ham-56, as well.
mechanism for menstrual dysfunction, which is
considered to be the most common presenting
symptom in these patients. Furthermore, they have
the ability to produce a variety of cytokines and
growth factors that could have a harmful effect on
pregnancy. Spontaneous abortion, infertility, and
ectopic pregnancy are reported to be more common
in these patients. 1,2-22
Although the leukocyte quantitative method
performed in this report is somewhat crude and
time consuming, it has an advantage over auto-
mated image analysis techniques in which varia-
tions in staining intensity between sections and
non-specific or background staining can affect re-
sults. In addition, biopsy specimens are usually not
large enough and would not be sufficient for addi-
tional studies. The authors have taken extra care in
the method of quantitation to reduce the potential
for errors as much as possible.
The search for plasma cells remains the hall-
mark for the diagnosis of chronic endometritis.
However, the data of this study suggest that im-
munohistochemical detection of other immune
cells can provide important information not other-
wise obtained by conventional histologic tech-
niques. Although further confirmatory studies need
to be performed, it is tempting to speculate that
the identification of large numbers of B lympho-
cytes in the endometrium could be a useful and
easy tool in diagnosing subclinical or progressing
endometritis in which plasma cells cannot be de-
tected or are rarely identified.
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